Reduced renal accumulation and toxicity of cisplatin in experimental galactosemia.
The kidneys of streptozotocin (STZ)-diabetic rats are resistant to certain toxic effects of the antineoplastic drug cisplatin. The mechanism is unknown. This study used the galactosemic rat model to test the hypothesis that the apparent diabetes-induced protection is due to changes in the kidney secondary to chronically elevated hexose concentrations. Galactosemic rats are normoinsulinemic and are free from many of the multiple biochemical abnormalities seen in STZ diabetics. The experiments compared renal cortical platinum (Pt) and blood urea nitrogen (BUN) levels after intraperitoneal injection of 5 mg/kg of cisplatin in galactosemic, STZ-diabetic, and age-matched nondiabetic Sprague-Dawley rats. Nephrotoxicity was defined as a BUN concentration ratio (after to before cisplatin) > 2.5. The results demonstrate that the kidneys of both galactosemic and STZ-diabetic rats became resistant to cisplatin-induced elevation of BUN and, further, that the development of the protection was related to the duration of the diabetic state. Although the protective effect developed more slowly in the galactosemic rats, the attenuation of the rise in BUN was ultimately comparable to that seen in STZ diabetics. Renal cortex [Pt] after cisplatin injection was significantly lower in galactosemics and STZ diabetics compared with age-matched nondiabetics, with the order nondiabetics > galactosemics > STZ diabetics. It was noted, however, that renal Pt accumulation was maximally depressed within 4 weeks of experimental diabetes, whereas the BUN ratio continued to decline with increasing duration of both galactosemia and STZ diabetes. Thus, reduced renal Pt accumulation cannot by itself explain the progressive attenuation of the toxicity. The results support the hypothesis and suggest that the galactosemic rat will be a useful model for mechanistic study of diabetes-induced protection from cisplatin nephrotoxicity.